THE WHOLE ART 
O F 


REFLEX DIALLING, 


hewing the way to draw all manner of Dialls 


which ſhall ſhew the hour by a Spot of light refle&ed 


from a Glafle upon any Cieling , or other Obje& 
what(oever, without any reſpe& had to the 


Axis of the World , either 
projeQed or refle&ed. 


AW SO 


Whether the Glaile lie parallel to the Horizon, 
or oblique unto 1t. 


TOGETHER WITH ALL NECESSARY 
FURNITURE BE LONGING 2 
THEREUNTO. 


All performed by aneafie Inſtrument fitted 
with lines to that purpoſe. 


— 


By JoHN TWYSDEN, M.D.C.L. 
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The Deſcription of the Inſtrument. 
SES>Et there be a ſtreight Ruler of Wood, or Braffe 


"I 


x >» made A G, the length, breadth, and thickneſle, at 


— 


= 


EL, diſcretion : about the middle of it , or neerer to 

WW” theend A,let the hollow B be made large enough 

to encompalle alocket of Braſle, into which the Glaſſe muſt 
JÞe fitted, and fo that the fiducial edge ABC, may be 
imagined to paile through the Center of the Glaſſe, when 
Jitis tixxed. On the other fide, asat F, may be made ano- 
[ther hollow, like that at B, to the end you may uſe ctther 
]edge of the Ruler, as occaſion may ſerve, to the end of this 
Ruler muſt be added another at right angles C M , made 
[moveable, yet {o ſupported by a bracket E, behind, that 
i may ſtand ſteady at right angles , and unto this lee there 
_ |be finted a flipping focket with a fiducral edge þ 7 let the 
_ [piece C ME be divided as a tangent line to the Radius B C, 
| and of that length that 14 may contain about 4.7, or 48 de- 
| which you necd not divide beyond 45. On the other 
(Fae K M, to fhorter Radius , let the tangent line be con- 
| [tuned to 64 degrees, or thereabout 3 which will be farre 
| enough for moſt Dials of this kind , the whole repreſenting 
-|rwa tides of a ReRanguhy Paraletfogram , or Carpenters 
- |[quare , the one legge longer than the ether , all which by 
; the kgure annexed, 1s eaſtly nnderſtood. 
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Precepts far the ready Ofe of this Inſirument. 


FIrt , in the place where you intend the Glaſfe ſhall lye, 
Þ as faſt ſome picce of Wood or Braffe , exa&ly Hort- 
. zontal, untq which you may joyn {ome other large piece 
of Board, Paſtboard, or other, it matters not, ſo as it be 
made to ſtand firm , and Horrontal, till the Dial ſhall be 


fnihed , and then taken away. 
=. Second- 


ik — 


Reflex Dialling. 


Secondly, Having upon any part of your fixed piece of 
Wood made a mark , over which precilely ſhall be the Cen- 
ter of your Glafle , upon this mark as a Center deſcribe fo 
much of a Circle as is neceſſary , to as large a Radius as the| 
Paſtboard will give way , and then the Sun ſhining hold up| 
a threed, ſo that” the ſhadow of it may patſe through the 
Center of your Circle , and mark where it cuts the Cir-| 
cumference, and at the {ame inſtant take his altitude , and} 
find his Azimuth,either trigorometrically, or by ſome Aſtro-| } 
labe : (of all projections of the Sphear, I know none fo ex-! |} 
alt for the performance of all things neceſlary for the ma- 
king thele Dials, and the folution of all other Aſtronomi- 
cal Problemes , as that commonly called Blagrawves Jewel, | 
now put out, every way much amended, and altered by Mr. 
John Palmer , ReQor of Ecjon in Northampton Shire my 
eſpecial friend. 

Thirdly, Having found his azimuth, {et off now the South 
or Eaſt line , by help of a Scale of Chords made to the Ra- 
dius of your formerly de{cribed Circle , we will take the 
Exampleot an Eaſt Dial ; As for Example, in the latitude 
of52 deg. 15 min. 1oblerved in the Tropick of Cancer the 
Suns altitude 15 deg. oo min. By my Lhe I and his azi- 
muth, then from the Eaſt, or ſix of clock line was 19 deg. 
or 71 deg. from the Meridian or Midnight line North-|} 
ward, but becauſe in this Example the Meridian could not || 
be expreſſed. I ſer off 19 degrees upon my Circle to the right 
Coaſt, and there through the Center draw a line which 
ſhall repreſent the Eaſt azimuth. 

Fourthly, Your Eaſt or Meridian line, if] it may be, being 
hewwr drawn, have recourie to your Aſtrolabe , or by Trigo- 
'nometry find theſe enluing things. Firlt, for all neceſſary 
[houres which will come upon the Dial , find the Suns azt- 
[muth , and likewiſe what altitude it hath i 11 that hour, and] 
azimuth , do this for the Tropick , the Horizon (in Dials| : 
made to Oblique Glaſſes) the XquinoGia] , or for as many 
of the Suns Parallels as you pleaſe , 1 have made choice of 
the diſtance upon the Horizon , and Tropick of Cancer, for 
in a flat roof two are cnough, becauſe the hours will be 
ſtreighe lines , otherwiſe if the roof be concave, convex, or 
any way uneven, it will cequire the finding of more points, 
write theſe down, as in the Table enſuing, In 
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Re flex Dialling. 


In the Latitude of 52 degrees, 15 minutes. 


Diſtances from the Eaſt| In the Tropick of Canter. 
on the Hor120n, | Hou, Azim.from Eaſt, Suns Altzt. 

Hours deg, min. "Pp" EL BB k ©: 

4 3 VO SETREeR 4 00. 37 30 03 Oo 

p! 18 40 Northward. 5 OO 25 40 IO OG 
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he Suns Azimuth, Altitude, and Amplitude, for every hour in the 
Aquinoctal and Tropicks,calculated from 50 to 56 or. of Latitude. 


| 


504.00 Tro.Bc/ft quinottial Tropick vy |Horiz\|[Lat.5 1 4.00" Tro.S'c/Equinoltial Tropick yp | Horiz, 

5 Azim Altire| Avi, Altu,\ Azim( Altit. Hours Azims Altit. AXim = Altit. eAmp 
37-2400. 37 4 37-24 I-I3 36.38 
26,19, 6.48 5 j26.10| g.14 I9.02 

1 5.36|1 7.47,;00.00| 00.00) 6 [15,181 8,03,00.00|00,00 00,00 
4.53 #27-E5 11.36 9.35 7 /4.207 al Alas I-45 9.22] I9, 02 
6.49'36.53123.52|18,45 © ſet \37.o0c| 8 | 7+31 36.45/24-0g 18.20 © [er |36.38 
20,12/46.15137-78 $3-02\48.16 6.24\52+433} 9 21-2045.53/37.50 26.25/49-40 5-38[52.09 
| [37-26.54-4115 3-00[ 33.50(62-04/11 +3066,09|, 10 138,37 3 4+04,5 3.25/33.0262.10[10.57 [65.50 
| (0039 01:0270-49[36-23/75-45115-18 78.24] 12 (61-31(60,09,70.57/37-26/75.49/14-20|78.1 4 
F 00.00 63.30 90.00140.00/90,00/16,30'90.00) 12 90.00-62.3090.00|39.00 90.00|l 5.30 190.00 
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2 d,ooT ro. ble /Equinoft $al Tropick vy_ Horiz| Lat.53 d.oo'Tro.g AEquinottial| Tropick, vp Horiz, | 
7 Az, Altt.| Azim\ Altit, «Azt.eAlti, «Amp\ Hours eAzi. eAlti. Az. Altit. | Azam eAlti, Ampl, 
[37.23] 1-50 136.14 4 |37.21 2,26 35.52 
20.0) 9+.41 I 8:47] 5 235+5J3 I0,07 18433 | 
14.59/1 8-19100,00 00.00 00.00], 6 [14.40 18,34 00.00 00, 00 00.00} 
3-43»|27.25|I1-55| 9.10 18.47] 7 |3-18n27.2812,05' 8.58 18.33] 
8.I9 36.37 24-20 7.56, 36.14| n 9,03 36.28 24-45 I7.31 [25-52 
22.16|45+-31/38-14[25.4849+24| 4-53 51.46] 9 [23.1 245.98 38-37/25.11 49-27] 4-27 51.23 
J 39441 53-2615 3+46 32-13/62,15 10,0465. 32 IO [49-42 52,47 54-08 31.25 65.19 9-II65.15 
-) 52,20\59-16/71-13|36.2975.53 13.1 2,78.05| II [63.05 58-2371.27;35-33 75+56112.2477.55 
- 90, 00161 $30 90-00 3 8,00 90.00 I 4.30 90.00! I2 190,00 60,3090.00:37.00 90.00/1 3+30 90.C& 
Y Ee fy — 
pu 4 d.00 Tro.® SE quinottial  Troepick vp Horiz,' Lat.5 5d.00/ Tro.S|/£quinetial T repick wy | Horiz, 
d | Azim Ali.) Azimi Altit.| Azim Alrit, Ampl.\ Hours Azim, Altit | Azim' Altit. Azim,|Attit.\Ampl, 
6 37-19 3.03 | 35-31) 4 37-16) 3439 3FeI1 
25,42|10+33 | 18.19] J [25-32/10.59 (18,07 
y 14.20,18-49]00,00 00.00] | Ou 6 "20 HOON 00.0 00.00 
f 2.499 27.31 I2,14 8.45 | 18.19] 7 j2.1 3027434 I2.23| 8,32 18.07 
bs 9-47 36-14 25-02) 17.05 | 35.31] 8 10,29 36.08|25,19|16,40/ 35-11 
24-06 44-44|38.59 24.34 49.30 3-21, 51.02! .9 125-0044.19]39.19123.56 49.31] 2.36 $0.41 
E |} 41-40|52.08]54.29 30. 3662.23 8-1 864.58 IO [42.36 51,285 4.50 29.47 62.38 7-24/64.41 
Tr 63448 57.29 71.49, 34-36175-59 11.25/77-46, IT 04-2550-3 973-53 $4644 yp bangs {£46 1 
90.00|59, 30190, 00/36.00,90.00 I2,3090,00 | 12 |90.0058,30190.00 3 5-00 g0,00/T 1,3 0/90.c0 
S, coke B BOG er Sos og. 
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| Lat.56 d, 00! Trop. S | e£quimofiral | Tropick wy | Horiz | 
Hours | Axim Alties | Axim. | Altit. Am, | Alt. Ampl. 


37-13| 4.15 34-51 
11.25 | | | 18.55 | 
13.40 | 19.18 ©,0 |OO.00 : | ©O,CO 

| 1.3121 27.36 | 12,32} 8.19 | « 18.55 
11.10| 3557 | 25-35] 16.14 | | 34.51 
43.53 39-40 | 23eI7 49.33] 1.50 50.20 
43-31 | 50,4634 | 55-9 | 28.58 62,31]. 6.31 j 64.25 
Ik pant 55-41 7245 | 33-42 76.5 Ce29 | 77+29 1 
90.00 | 57.30 90.0 ! 34.00 90,0 | 10,30 90.00 ll % 
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Aving gone thus farre,your next work will be to faſten 
your Glaſſe in its ſocket, to what obliquity you pleaſe, 
| at adventure, and fo to order all things that the Cen-| 
|ter of your Glafſe may be dire&ly over the Center of your| 
tormerly deſcribed Circle , and the heighth of the Center of 
your Glafſe equal to the thickneſle of your Inſtrument , {o| 
that the hollow part of the Ruler encompaſling the ſocket, 
the fiducial edge may paſſe through the Center of your Glaſs, | 
which you may mark with a little ſpeck of ink, till your Dial 
1s done. 

The hours are to be drawn in this manner : Firſt, get the 
[points where the hour-lines ſhall cut or touch the Horizon 
in the cieling, by which poifts the Horizon it {elf may at the 
laſt be drawn. Theſe points you ſhall ger, as in this example 
in the latitude of 51 deg. oomin. when the Sun riſeth at 
four , I find by the Table annexed in the Column belong- 
ing to that latitude , that his amplitude or diſtance irom the 
|Eaſt Northward 1s 37 deg. 19 m. Place therefore the Radius 
of your Inftrument to that amplitude or Azimuth marked 
'before in your circle upon the horizontal board, & the {ocket 
| {being ſet to the Suns altitude, which is 00 deg. oo min. ob 
\ferve with your eye where the fiducial edge of the ſocket 1 
the point of interſe&ion with the altitude , will be refle&ed 
from the middle of the Glafſſe, which you ſhall find alwayes 
in the ſame Azimuth it the Glaſſe be horizontal : but if the 
Glaſſe be oblique ro the Horizon , the refleGion will ſwervaſ|i 
toward the Pole Zenith of the glaſſe more or leffe as the ob 
| liquity is. Hang a threed or fatten it in any place , fo thag{( 
: holding 
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*| the amplitude of four. A line drawn through chele points 


| [ſhall repreſent the reflected Horizon, if you ſhall have a deſire 
to draw it. 


ih. pm 
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Reflex Dialling. 


Z | 


holding it between your eye and the glafle, it may catch 
this reflected ſocket where ever it comes, and where it cuts 
the threed tie a ſlipping knot. Now a threed extended from 
the Center of the Glafle , by this knot, to the cicling, ſhall 
touch rhe point where the hour-line of four is to cut the Ho- 
rizon. In like manner, you ſhall find the points for 5,6, 4 


[if need be, and if you will al{o,for 9,10,11, and 12, working | 


by the Amplitudes of the ſeveral hour-lines , as you did by 


Then laſtly, go to your Table for the Tropick of Cancer, 
and in the Azimuths marked in your Circle, and belonging 
to every hour you inteud to draw , place the Radius of your 
Inſtrument , as before you did for the interſe&ions of the 


| Ruler of your Inſtrument to the degree of altitude belong- 


J'D:al if you think fit. 
A\ſocket in the glaſle being narrow , you ſhall lay a broader 


(which will ſoon be done) keep your eye upon it till lome 
body] 


hours with the Horizon , and move the ſocket in the upright 


ing to that hour you intend to draw, which you ſhall find in 
your Table calculated for the elevation of the Pole from 
50 deg. to 56 deg. and with your eye refle& it by help of a 
threed hung up any where, and held between your eye and 
the Glaſle in the ſame manner as you did the refle&ted Hori- 
zon , and where a threed extended from the Center of the 
glaſſe by the knot touches the cieling;s that is the point for 
that hour, and a line drawn from thence to its correſpon- 
dent in the Horizon , ſhall repreſent the line where the re- 
flefted (pot of light will be for all the yeer. 

As for example : In the latitude of 51 deg. oo min. I find 
by my Table that the Suns amplicudgor azimuth from the 
Eaſt Northward in the Tropick of s 1s 37 deg. 1 9 min. at the 
hour of four. There I place the Radius of my Inſtrument, 
and move the ſocket to 1 deg. 13 min. the Suns altitude in 
that hour , then the Inſtrument remaining in this ſituation, 
I refle& the {ocket as before was ſhewed. This you muſt re- 
peat for ſuch hours as you intend to draw, and finyh your 


C Note , When you cannot readily find the image of the 


piece upon the narrower, and having found it in the broader 


—— 
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Reflex Dialling. 
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Has gone thus farre,your next work will be to faſten 


| Lat.56 d.oo' Trop. S | e£quimoiial | Tropick wy | Horiz 

Hours | Axim | Altits Axim. | Allie. Axim, | Alt. Ampl. 

4 37-13| 4.15 34-51 

5 25,21 | 11.25 | | 18.55 

6 |13.40| 19.18 0,0 |©O0.00 : | ©O,CO 

7 7 3121 27.36 | 12,321 8.19 | = 18.55 

8 [r1.10| 3557 | 25-35|16,14 | | 34.51 

9 25.53 | 43-53 39-40 | 23el7 | 49433] 1-50 30.20 

| 10 |43-31|50,46z | 55-9 28.58 62,31]. 6.31 | 64.25 

| Il | OR4# 55-41 725 | F249 76.5 | G29 | 77-29 
12 'q90.00'57.30 90.0 ' 34.00 90,0 | 10,30 90.00 | 
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your Glaſſe in its ſocket, to what obliquity you pleale, 
at adventure, and ſo to order all things that the Cen- 
ter of your Glaſle may be dire&ly over the Center of your} 
formerly deſcribed Circle , and the heighth of the Center of 


that the hollow part of the Ruler encompaſling the ſocket, 
which you may mark with a little ſpeck of ink, till your Dial 


1s done. 
The hours are to be drawn in this manner : Firſt, get the 


[points where the hour-lines ſhall cut or touch the Horizon 


in the cieling, by which poifts the Horizon it ſelf may at the 
laſt be drawn. Thele points you ſhall get, as in this example 
in the latitude of 5x deg. oomin. when the Sun riſeth at 
four , I find by the Table annexed in the Column belong- 
ing to that latitude , that his amplitude or diſtance irom the 


{being ſet to the Suns altitude, which is oo deg. oo min. ob 


{Eaſt Northward is 37deg. 19m. Place therefore the Radius 


of your Inſtrument to that amplitude or Azimuth marked 
before in your circle upon the horizontal board, & the tocke 


fterve with your eye where the fiducial edge of the ſocket 1 
the point of interſe&ion with the altitude , will be reflected 


in the ſame Azimuth if the Glaſlſe be horizontal : but if the 


toward the Pole Zenith of the glafſe more or leffe as the ob 


Iiquity is. Hang a threed or fatten it in any place , fotha 
| holding 
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your Glafſſe equal to the thickneſſe of your Inſtrument , ſo} 


the fiducial edge may paſſe through the Center of your Glaſs, | 


hae the middle of the Glaſſe, which you ſhall find alwayes | 


Glaſſe be oblique tro the Horizon , the refleGtion will {wervaſſ| 


_—_— py 
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| Reflex Dialling. 


Z | 


holding it between your eye and the glaſſe, ic may catch 
this reflected {ocket where ever it comes, and where it cuts 


the Center of the Glafle , by this knot, to the cicling, ſhall 
touch rhe point where the hour-line of four is to cut the Ho- 


rizon. In like manner, you ſhall find-the points for 556, 750, 


{| by the Amplicudes of the ſeveral hour-lines , as you did by 
| the amplitude of four. A line drawn through cheſe points 
-|ſhall repreſent the reflected Horizon, if you ſhall have a deſire 
y| to draw it. 
Then laſtly, go to your Table for the Tropick of Cancer, 
\F|andin the Azimuths marked in your Circle , and belonging 
|F| to every hour you inteud to draw , place the Radius of your 
| Inſtrument , as before you did for the interſe&ions of the 
8 hours with the Horizon , and move the ſocket in the upright 
Ruler of your Inſtrument to the degree of altitude belong- 
{ing to that hour you intend to draw, which you ſhall find in 
your Table calculated for the elevation of the Pole from 
50 deg. to 56 deg. and with your eye refle& it by help of a 
threed hung up any where, and held between your eye and 
the Glaſle in the ſame manner as you did the refle&ted Hori- 
zon , and where a threed extended from the Center of the 
glaſſe by the knot touches the cieling,s that is the point for 
that hour , and a line drawn from thence to its correſpon- 
dent in the Horizon , ſhall repreſent the line where the re- 
flefted (pot of light will be for all the yeer. 
g- As for example : In the latitude of 51 deg. 00 min. I find 
acfl|by my Table that the Suns amplicudgor azimuth from the 
us Eaſt Northward in the Tropick of s 1s 37 deg. 19 min. at the 
hour of four. There 1 place the Radius of my Inſtrument, 
and move the ſocket to 1 deg. 13 min. the Suns altitude in 


bFJ/that hour , then the Inſtrument remaining jn this ſituation, 
in refle& the {ocket as before was ſhewed. This you muſt re- 
edF|peat for ſuch hours as you intend to draw , and finyh your 
7eY(Dial if you think fit. 


C Note , When you cannot readily find the image of the 
A\locket in the glafſe being narrow , you ſhall lay a broader 
>bA4|piece upon the narrower, and having found it in the broader 
ha(which will ſoon be done) keep your eye upon it till lome 
10g body 
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the threed tie a {lipping knot. Now a threed extended from 


|if need be, and if you will allo,for 9,10,11, and 12, working | 
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body removes the broader Glafle , and you ſhall eaſily find ir} f| 
in the narrower, for there about it will paſſe. | | 
Note alſo, That if you find not your latitude in the Ta-| | 
bles, you muſt work a proportional part , in this manner : ll if 
Suppole 1 deſire to draw a Dial 1n the Latitude of 51 4d. 32m, 
and would find where the hour of four interle&s the Horizon 
I find not that latitude, but find 50d. oom. and 514. ov m. 
In 50d. oo m. I find the amplitude at 4h.co m.is 37 d.2y m. 
In 5x d. oo m. it is 37 d. 19m. their difference is 5 m. As| © 
therefore 1 d. 5 m. :: 32 m. will be to 2' 40”; which being| | 
| ſubdued out of the amplitude belonging to the latitude of | Þ/ 
50 d:37, 24, ſhall give you 37 d. 21" 20, the amplitude re-| 
quired. Or, adding it to the amplitude of 51 d. oo m. you | 
ſhall find the ſame thing. 
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CHAP. IV. 4 


He parallels of Declination,of Altitude, the Azimuths, 
Proportions of the ſhadowes to their gnomons,and rhe| | 
like , commonly called, The Furniture of Dials , may 

be eaſily inſerted by this Inſtrument , if any man ſhall deſire | | 

it. Though to ſpeak my own judgement, I think theſe kind (& 
of additions rather for ornament then uſe. Firſt, becaule| | 
they aro many of them in their own nature difficult to de- 
ſcribe , being {e&ions of a Cone , and muſt therefore be 
drawn from many points which hath ſome difficulty in the | 
performance , except where they fall out ro be Circles, | 
which caſe will only, happen where the plain paſling by the} 
vertex of the Cone makes right angles with theAxis,there the 
common ſeQion is a Circle. If the plain touch the Cone, iti lo 
will be a Parabola. 1f it cut it, an Hyperbole. Laſtly, If it| pl 
| neither makes right angles with the Axis, and neither cuts, || 
nor touches the Cone, it will be an Ellipfis, or ſtreight lines, 
as the Azimuths in a flat roof. 

Secondly, becauſe when they are drawn, every Aſtrolabe 

will reſolve the problems more truly then they will. F 

I might adde a third reaſon , becaule the multitude ot\| 

| lines often hinders thoſe that are not uſed fo them, to tell 

| the houre of the Day, which is the chiete uſe of Sun Dials, 
| eſpe- 
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eſpecially in thoſe of this kind where the ſhadow of one | 
oint of the Axis gives the hour. 
Yet, leſt any ſhould think this Inſtrument imperfe&, 7 
{ſhall ſhew the Deſcription of ſome of them , and leave the 
[reſt to the Induſtry of every Man. 


— I 


CHAP. V. 
The Parallels of Declination. 


| \ Heſe are of as great uſe as any, becauſe the two Tro- 
Li picks being the parallels of the greateſt Northern, or 
Southern Declination may lerve to limit or bound the 
Dial, and for them I need adde no new Precept , having 
before in the third Chapter taught you the deſcription of 
'|the Tropick of 5. The Tropick of 4p 1s deſcribed in the ſame 
"|manner by help of your Table, placing your Inſtrument to 
'|the Azimuth belonging to every hour , and marked in your 
horizontal Circle. , and refleing the ſocket being before 
placed to the due altitude. If you deſire the intermediate 
Iparallels,either you muſt take the pains to Calculate Tables, 
or by any Aſtrolabe, you may perform it exaQly enough for 
[this purpole. 
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| He parallels of altitude are inſerted after this manner, 

7 Hae much differing ſrom the. former. Suppoſe, I would 
inſert the 20*® parallel of alticnd® Move the ſlipping 
{ locket to 20 degrees in the Ruler, and the Radius being 
| placed in any part of the horizontal boord, refle& with your 
ye, by the help of a threed , and a ſlippinng knot, the image 
ff the ſocket , and carry it to the cieling , do thus till you 
Fave found as many points as you pleaſe, through which a line 
| Arawn, ſhall repreſent that Almicanter. 
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CHAT VILE f 
The Proportion of the ſhattows to their Gnomons. 


"Helc are no other then Circles of altitude to a deter- 
; { 3 mined propor tion,& may thus be ſet on.Coaſider firſt, 
what proportion you deſire to expreſſe. As for example, 
I deſire to know when the ſhadow is double to the Radius. 1 
take in myCompaſſes the lenght of the leſſer Radius of my In- 
ſtrument,and upon the upright Ruler from 00 d.oo m. mea-{| 
ſare that lengrh twice , you will find the Compaſles to fall 
upon 63 deg. 3o- m. to that degree and minnte, fer your mo-}if 
veable focket, then your Inſtrument being placed as before is | 
taught. viz. That the fidacial edge of ir, paſſe through the 
Center of the glaſle, remove it upon the horizontal boord , FR 
from place to place, and trefle& ſeveral points through which|4 
draw a line,At all times when the ſpot is in that line the ſhadow þ/ti 
|of all upright thing whatfoever, ſhall be double to their lengrh) Þtc 
by which means you may find what heigth any Steeple orÞja+ 
the like is, by meaſuring the ſhadow of it. In the ſameſtl: 
manner may all other Proportions be inſerted. 
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CHAP. VIIL % 

To put in the Azimuths. 4 


Ook what Azimuth you defire to expreſſc : as for ex- d 
ample , I defire to put 1n the 1oth. Azimuth from thef 
Meridian. Firſt, upon your horizontal Circle, mark tha 
Azimuth, and next examine what altitude the Sun hath infl= 
that Azimurh, in any parallel you think fit, or which 15 moſt} 
proper to he made uſe of, and to that altitude fet the ſocket 
[and place ypur Radius in the ſaid Azimuth, then refte& the 
{image of the ſocket, and carry it to the cicling, it will mee 
with the parallel if you have wrought truly , there make 
mark. Do this for the Horizon, where the Sun hath no alti 
tude, and mark the refle&ed point, through thoſe two, dra 
a ſtreight line, if the Roof be flat, otherwiſe you muſt ſee 
[more points. After the like manner may the unequal hours] 
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the degree of the Sun that culminates, and ſuch like, be in- 
ſerted , which I leave to the induſtry of every PraGiiſer to 
perform. I ſhall now ſhew a ready way by this Inftrument, 
to make Dials to a flat Glaſle , theſe precepts hitherto being 


fitted to glaſſes that lye aflope or oblique, whether convex; | 
flat, or concave. | 


CHAT 1% 


How to draw the bour-lines to a Glaſſe that lies parallel 
to the Horizon. 


O as you are directed in the foregoing precepts , only | 
]) inſtead of refle&ing with your eye,you may now place 
the Radius of your Inſtrument, fo that the upright | 
{Ruler may be within the Room, then applying it over in the | 
Azimuth given for that hour , move the ſocket to the alti- 
;F|tude of the Sun 1n that hour, and from the Center gently cx- 
- Fitend a threed, which ſhall ſhew you one point , do this for 
rþas many parallels as you defire, if the Roof happen not to be 
flat, otherwiſe two are enough. 

For example, in the latitude of 5x deg. 3o m. I draw a 
Meridian if I can , which is likewiſe an Azimuth , and find 
thatin the Tropick of Cancer, the Sun will then be 62 deg. 
oo m. high, to which I move the ſocket , and gently extend 
a threed by it to theRoof which ſhall give the point required. 
Do this for the XquinoGtal , and through the points found 

.$draw the hour-lines. 
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